Ai•sTRACT.--Bird-song functions, such as mate attraction, species recognition, and territory defense, are closely linked to individual fitness. Thus, habitat characteristics that affect song transmission and degradation should exert a strong influence on the evolution of song attributes. Whereas different acoustic environments may influence the evolution of song characteristics, factors such as body size and evolutionary history of taxa are expected to constrain the amount of environmental variation in song properties. In the present study, we controlled for phylogeny and examined the effects of body mass and habitat structure on variation in song structure of 30 taxa of Phylloscopus and Hippolais warblers, which are a closely related group of birds that occupy a wide variety of habitats and show high variation in vocalizations. Habitat structure was strongly correlated with temporal characteristics of songs but not with most of the frequency-related attributes that we measured. Only the highest frequencies of songs varied with habitat structure. As predicted, species occupying closed habitats avoided the use of rapidly modulated signals and had song structures that minimized reverberation. Body mass covaried significantly with most of the song attributes. Smaller species used higher frequencies and had more notes in their songs compared with larger species. Received 9 May 1996, accepted 26 July 1996. We statistically controlled for phylogeny and examined the effects of body mass and habitat structure on variation in song structure of Phylloscopus and Hippolais warblers. Specifically, we tested the following predictions: (1) frequency characteristics of song should correlate with body mass, and high frequencies should vary with habitat type; (2) temporal characteristics of songs should be affected by habitat structure. 
although, theoretically, lower frequencies should always be favored because they travel the farthest regardless of habitat (Wiley and Richards 1982, Wiley 1991). High frequencies have a greater tendency to be scattered by foliage than do low frequencies, which are affected only by objects larger than foliage (Wiley We statistically controlled for phylogeny and examined the effects of body mass and habitat structure on variation in song structure of Phylloscopus and Hippolais warblers. Specifically, we tested the following predictions: (1) frequency characteristics of song should correlate with body mass, and high frequencies should vary with habitat type; (2) temporal characteristics of songs should be affected by habitat structure. 1996) . The numbers of syllables and notes were square-root transformed; all other song parameters and body mass were log-transformed before the analyses.
RESULTS
Song characteristics were highly intercorrelated (Table !) . The taxa we studied used widely ranging types of syllables in songs, thereby complicating the direct comparison of original song variables among species. Therefore, we used principal components (PC) analysis to describe variation in song characteristics (Table  !) . Principal components were constructed such that PC I (32% of variation in the model) accounted for most of the variation in frequencyrelated variables, and PC II (22.5% of variation) accounted for most of the variation in temporal characteristics of songs (Table !) Among frequency-related song parameters, only the highest frequency varied significantly with habitat openness ( Fig. 4 ). 
DISCUSSION
The results support our predictions that temporal characteristics of song vary strongly with Body mass was a significant constraint on most song attributes ( 
